The protonmotive force in state 4, determined according to the classical formulation of the chemiosmotic hypothesis, has invariably proved less than the value required by estimates of the phosphate potential (Mitchell & Moyle, 1969; Padan & Rottenberg, 1973; Nicholls, 1974) . The deficit has never been satisfactorily explained. The p-zone interpretation of the hypothesis (Archbold et al., 1974 (Archbold et al., , 1975a recognizes the importance of the fixed charges on the energized inner membrane in developing a protonmotive force and can be shown to satisfy within strictly physiological conditions the existence of the required state4 phosphate potential of 300mV.
The force across the membrane depletion layer can be derived from the expression giving the maximum electrostatic potential within a fixed charge lattice (Mauro, 1962; Coster, 1965) :
where N-and N+ are the membrane fixed charges; p o and nl the positive and negative counter-ion concentrations in the bulk phase; k is the Boltzmann constant, T the temperature on the Kelvin scale and 4 the charge on each particle. V , is the membrane potential measured in the bulk phase; in the energized membrane it is likely to be very small compared with the first term. The total potential across the depletion layer is therefore given by
We assume that N-and N+ are equal and that they are correctly assessed as volume, rather than surface, densities of charge; po and nl are also regarded as being equal, but a tenfold disparity in these values would involve only a 20% change in the calculated values of Av at 300mV. This is equivalent to one charge in 0.1 5-0.2 nm3 (1 50-2WA3). There is no provision in the chemio-osmotic hypothesis for the development of this charge, for which the energy must come from the oxidation step; the mechanism for the electrogenic pump 2H -+ 2Ho+ + 2e-2e-+2Hz0 -+ 2H+20H1-must be supplemented by the membrane-energizing change
where Mo and MI represent the outer and inner surface zones of the coupling membrane. In sum:
This equation for the p-zone interpretation, the estimates of the protonmotive force to which it reasonably leads and the experimental evidence which may be adduced in its support (Archbold et al., 1974 emphasize that the protonmotive force should be regarded as predominantly an electrostatic potential.
There will be two parameters of importance:
and
where the subscript j indicates the junction potential across the depletion layer. A j p will have a fixed maximum value determined by the invariable maximum fixed-charge capacity of the membrane; App1 is the variable protonic component of Ahp and will always be less than A j p (Archbold et al., 1974) . This relationship clarifies the connexion between respiratory control and phosphorylation, which may be represented as follows :
Respiratory control ++ A,iiP/F -------Ap",F -phosphorylation Instate4 Ajpis thusequal to thesite potentialsof theelectron-transport chain. It isclearly impossible for a relationship of this diversity to be mediated by a single parameter (Ap) whether it is considered fixed (Mitchell & Moyle, 1969) or variable (Nicholls, 1974) . One further consequence of the p-zone interpretation may be noted. Evidence has been given indicating that electron-transport chains may act specifically with one or more adenosine triphosphatase units in discrete assemblies (Ernster et al., 1973) . If proved, this finding would present a very serious challenge to the classical chemiosmotic view, which is necessarily based on a generalized rather than a specific association of the oxidation and phosphorylation processes.
In contrast, the presence of assemblies is in no way damaging to the p-zone interpretation. The zones of electrostatic potential could exist as a series of discontinuous 'patches' on the membrane surface, as shown in Fig. 2 . The mosaic structure of membranes would suggest that this is more likely than the continuous 'strip' p-zone shown earlier (Archbold et ul., 1975c, Fig. 1) . These 'patches' would reflect, topographically, the fixed-charge pattern of the membrane which, in turn, would be related to the sites of proton release from individual transport chains. If this view is correct we shall be dealing with electron-transport-chain-Apkadenosine triphosphatase assemblies of greater complexity than the assemblies already proposed. et al. (1974) reported that sustained treatment with p-chlorophenylalanine and phenylalanine over several days decreased the ability of weanling rats to cope with a phenylalanine load in such a way that, after 4 days pretreatment, such a load gave rise to hyperphenylalaninaemia lasting for several hours. It was also shown that during this period the concentration of tyrosine in plasma remained low, and hence the plasma phenylalanineltyrosine ratio resembled that found in phenylketonuria. The present communication describes experiments in which the concentrations of both phenylalanine and tyrosine in brain and plasmawere measured in control animals and animals pretreated with p-chlorophenylalanine, at various times after a phenylalanine load.
Antonas
Weanling rats (about 20 days old) were divided into two groups. The treated group received 300mg of DL-p-chlorophenylalanine/kg plus 200mg of L-phenylalanine/kg each day, except on the day they were killed.
The control group were injected with equivalent volumes of 0.9 % NaCl except on the day they were killed.
After 1, 3 and 7 days of pretreatment, groups of three each of treated and control animals were killed, their blood was collected individually and their brains were removed and pooled. From each of the treated and control groups 15 animals were given a phenylalanine load of 500mg of L-phenylalanine/kg, and were killed in groups of three
